An explicit representation of the associated Meixner polynomials (with a real association parameter 0) is given in terms of hypergeometric functions. This representation allows to derive the fourth order di erence equation veri ed by these polynomials. Appropriate limits give the fourth order di erence equation for the associated Charlier polynomials and the fourth order di erential equations for the associated Laguerre and Hermite polynomials.
Introduction
The recurrence relation of the Meixner polynomials M n (x; ; c) is 3, Eq. 3.2, p. 176] cM n+1 (x; ; c) = (c ? 1) x + (c + 1)n + c] M n (x; ; c) ?n(n + ? 1)M n?1 (x; ; c); (1) with the initial conditions:
M ?1 (x; ; c) = 0; M 0 (x; ; c) = 1:
The associated Meixner polynomials M n (x; ; c; ) with the real association parameter 0, are obtained from the recurrence relation (1) by changing n ! n + cM n+1 (x; ; c; ) = (c ? 1) x + (c + 1)(n + ) + c] M n (x; ; c; ) ?(n + )(n + + ? 1)M n?1 (x; ; c; );
with the initial conditions:
M ?1 (x; ; c; ) = 0; M 0 (x; ; c; ) = 1:
Unit e associ ee au CNRS UA280 2 J. Letessier, A. Ronveaux and G. Valent We have the obvious relation M n (x; ; c; 0) = M n (x; ; c):
(5) Emphasis was put in 6] on the importance of these polynomials which describe the most general birth and death process with linear transition rates n = c(n + + ); n = n + ; c 6 = 1:
Up to now, these polynomials have been studied in 7] where their Stieltjes function was derived. From this result one can infer that the spectrum is discrete but it seems di cult to get any detailed information on it. It is the aim of this article to improve our understanding of these polynomials by deriving the fourth order di erence equation, with respect to x, satis ed by the M n (x; ; c; ).
In section 2 we have gathered background material on the associated Meixner polynomials. In section 3 we construct an explicit form of these polynomials which is a quadratic expression made out of hypergeometric functions. In section 4 we show that this explicit form implies the existence of a fourth order di erence equation. Using the symbolic computer algebra MAPLE 2], we give the coe cients of this equation. In section 5 we derive the limiting form for the associated Charlier polynomials and we compare the limiting form obtained for the fourth order di erential equations satis ed by the associated Laguerre and Hermite polynomials with the known results of 8]. For = 1 our results are in agreement with the ones of 10].
Background material
The associated Meixner polynomials were rst studied (1 ? wu) ?x?1 du: (6) Let us rst observe that from the recurrence relation (3) it is easy to check that M n (x; ; c; ) = c ?n M n (? ? x; ; c ?1 ; ); (7) and therefore, from now on, we restrict the analysis to the range 0 < c < 1. Since the moment problem corresponding to these polynomials is always determined one can use Markov's theorem to get the Stieltjes transform of the orthogonality measure of the M n (x; ; c; ). In 7] , the generating function (6) (8) Associated Meixner and Charlier di erence equation 3 In particular for = 0 we recover the Stieltjes function of the Meixner polynomials
A similar simpli cation occurs when = 1 ? as a consequence of a symmetry di erent from (7) which will be discussed in the next section.
Explicit form of the associated Meixner polynomials
Let us rst describe an important symmetry of these polynomials, which we will denote by .
It maps the parameters (x; ; ) into ( x; ; ) according to 8 
while the parameter c remains unchanged.
It is easy to check that the recurrence relation (3) and the initial conditions (4) Since we go to the associated polynomials by the substitution n ! n + it follows that u n (x; ; c; ) = ? n + + 
It is clear that = 1 has to be excluded since it is a xed point of for which u n and u n are obviously linearly dependent.
Let us check the linear independence of these solutions. We de ne the Casorati determinant W n (u; u) = u n u n?1 ? u n u n?1 :
The recurrence relation (3) 
which is well de ned for non-integer values of and provided that > 0, + 6 = 1.
Using these solutions of the recurrence relation (3) we can write M n (x; ; c; ) = K u n (x; ; c; ) + L u n (x; ; c; );
and impose the initial conditions (4 Associated Meixner and Charlier di erence equation 7 5 The associated Meixner di erence equation
The computations to get the coe cients fa i (x) a i ; i = 1; : : : ; 4g are rather lengthy. We have used the symbolic computer algebra MAPLE 2] to obtain their actual forms.
Writing the di erence equation 
